The neurite-initiating effect of a tripeptide aldehyde protease inhibitor on PC12h cells.
We report here the possible involvement of a new protease in neurite initiation by PC12h cells. Addition of a leupeptin analogue (Ac-Leu-Leu-Nle-al, ALLNal) to PC12h cells on culture plates coated with collagen type I caused de novo neurite outgrowth. Other protease inhibitors (Ac-Leu-Leu-Met-al, leupeptin, E64c, E64d, soybean trypsin inhibitor, hirudin, aprotinin, diisofluorophosphate, 6-aminocapric acid, and pepstatin A) could not mimic this neurite-initiating action. ALLNal induced the initiation of one or two long neurites from the cell body, and increased the cellular level of acetylcholinesterase to an extent similar to nerve growth factor (NGF). However, ALLNal-induced neuritogenesis is different from that induced by NGF, in which many neurites are induced from a single cell body. In addition, in contrast to neurons induced by NGF, which survive for a long time, ALLNal-induced differentiation was transient, and after 48 h percentage of cells bearing neurites started to decrease. After about 120 h exposure to ALLNal, neurites had mostly disappeared and the acetylcholinesterase activity level was not as great as that produced by NGF. These results provide evidence that ALLNal and NGF elicit neurite initiation by different mechanisms, and suggest the existence of a regulatory system of neuronal differentiation through specific protease-protease inhibitor interaction.